Lesion-induced hippocampal plasticity in transgenic Alzheimer's disease mouse models: influences of age, genotype, and estrogen.
We have studied entorhinal cortex lesion-induced sprouting in the hippocampus in young, adult, and aged control and transgenic Alzheimer's disease model mice. The entorhinal cortex was unilaterally, partially lesioned, and four weeks later the subsequent axonal sprouting in dentate gyrus was analyzed. Our data demonstrate that young and adult, control and amyloid-beta protein precursor (AbetaPP)/presenilin 1 (PS1) mice display a significantly increased density of staining for synaptophysin in dentate gyrus, indicative of axonal sprouting. However, whereas young and adult mice demonstrate sprouting, aged mice (control and AbetaPP/PS1) do not show a significant upregulation of synaptophysin staining following the lesions. In contrast, aged mice overexpressing PS1 show an increased regenerative response compared to age-matched control mice and mice overexpressing AbetaPP which do not show sprouting. Further, the data demonstrate that a significant Abeta load in the dentate gyrus does not prevent axonal sprouting. Lastly, only aged mice show significant shrinkage of the molecular layer of dentate gyrus following entorhinal cortex lesions. Further, adult ovariectomized females (control and AbetaPP/PS1) are significantly reduced in their plasticity following lesions. Taken together, the data indicate that amyloid-beta deposits do not negatively impact plasticity in the brain and that overexpression of AbetaPP is not beneficial, but that normal estrogen levels are beneficial for plasticity.